Flavonoids suppress androgen-independent human prostate tumor proliferation.
The present studies compared the effects of selected bioflavonoids on the proliferation of androgen-independent human prostatic tumor cells (PC-3). Complete growth retardation was observed in PC-3 cells treated with 100 microM quercetin, kaempferol, and luteolin, while isomolar genistein, apigenin, and myricetin suppressed PC-3 proliferation by 73%, 70%, and 59%, respectively (p < 0.05). Naringenin and rutin were not as effective and inhibited growth by < 25%. Exposure to increasing concentrations of quercetin and kaempferol led to a dose-dependent decrease in proliferation. Refeeding kaempferol-treated cells (50 microM) complete medium without the flavonoid resulted in a return toward control growth rates. Similar growth recovery was not observed in quercetin-treated cells. The antiproliferative response of PC-3 cells to quercetin and kaempferol was additive when supplemented to the medium at 25 microM. A block in G2-to-M phase progression was observed after the addition of 25 microM kaempferol. When quercetin reached 100 microM, an increase in the proportion of cells in the S phase became apparent within 24 hours. Apoptosis was not evident, even when concentrations of quercetin or kaempferol were raised to 100 microM. The present studies suggest that alterations in cell cycle progression contribute significantly to the antiproliferative effects of quercetin and kaempferol in PC-3 cells.